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FIG.10 
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FIG.14 

LAUNCH SETTING FILE 

<http> 
{PROGRAM NAME>http :/ / www.xx.xxx.sample</ PROGRAM NAME> 

(PROGRAM NAME>http :/ / www.yy.yy.test</ PROGRAM NAME) 
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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to technology for 
launching an external application that is installed separately 
from preinstalled applications in an image forming appara 
tus that provides user services on copying, printing, scan 
ning, faxing and the like. 

[0003] 2. Description of the Related Art 

[0004] Recently, an image forming apparatus (to be 
referred to as a compound machine hereinafter) that includes 
functions of a printer, a copier, a facsimile, a scanner and the 
like in a cabinet is generally knoWn. The compound machine 
includes a display part, a printing part and an image pickup 
part and the like in a cabinet. In the compound machine, 
three pieces of softWare corresponding to the printer, copier 
and facsimile respectively are provided, so that the com 
pound machine functions as the printer, the copier, and the 
facsimile respectively by sWitching the softWare. 

[0005] Such a conventional compound machine on the 
market includes a mass storage such as a hard disk device 
(HDD). Although a hard disk device is used for storing an 
application program for a PC (Personal Computer), the hard 
disk device in the image forming apparatus is not used for 
storing an application program but is used mainly for storing 
image data since reliability of the hard disk device is loW. 

[0006] Therefore, according to the conventional com 
pound machine, ?rmware including the application program 
is provided by embedding it in a nonvolatile memory such 
a ?ash memory When the compound machine is produced. 
Then, every application is launched from the nonvolatile 
memory. 

[0007] Since the conventional compound machine is pro 
vided With each softWare for the printer, the copier, the 
scanner and the facsimile individually, much time is required 
for developing the softWare. Therefore, the applicant has 
developed an image forming apparatus (compound 
machine) including hardWare resources, a plurality of appli 
cations, and a platform including various control services 
provided betWeen the applications and the hardWare 
resources. The hardWare resources are used for image form 
ing processes for a display part, a printing part and an image 
pickup part. The applications perform processes intrinsic for 
user services of printer, copier and facsimile and the like. 
The platform includes various control services performing 
system side processes such as management of hardWare 
resources necessary for at least tWo applications commonly, 
execution control of the applications, and image forming 
processes. 

[0008] According to such a neW compound machine, the 
applications and the control services are provided separately, 
in Which the control services perform complicated processes 
such as accessing hardWare resources and the operating 
system. Thus, after the compound machine is shipped, users 
or third party venders can develop neW applications to run 
on the compound machine. By doing so, various functions 
can be provided. 

[0009] As to the neW compound machine, it is necessary 
to install the external application into the compound 
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machine after the compound machine is shipped separately 
from the existing applications, in Which the existing appli 
cations relates to image forming processes such as copying, 
printing, scanning and faxing installed before the compound 
machine is shipped. In addition, it is necessary to launch the 
installed external applications. 

[0010] HoWever, it is generally difficult to embed the 
external application in the nonvolatile memory after the 
shipment of the compound machine. Therefore, it can be 
considered to use an IC card such as a ?ash card or a hard 

disk device as a storing area for the external application. 

[0011] HoWever, as to the neW compound machine, for 
using the hard disk device or the IC card as the storing area 
for the external application, it is necessary to launch the 
external application from the hard disk device or the IC card. 
In addition, as to the neW compound machine, the external 
application may be provided via a netWork. 

[0012] In addition, as mentioned above, in the case Where 
various mediums or areas such as the IC card, hard disk, an 
area in a netWork can be used as the storing area for the 
external application, there may be cases Where all external 
applications can not be launched due to limitations of 
resources such as memory area of the compound machine. 
Thus, there may be a problem in that an external application 
can not be added in a customer side. This is a neW problem 
that Was not a problem for the conventional compound 
machine since the conventional compound machine does not 
assume installing the external application after shipment of 
the compound machine. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention is to provide an 
image forming apparatus that can launch external applica 
tions selectively even When the external applications are 
stored in various mediums and/or various areas. 

[0014] The above-mentioned object is achieved by an 
image forming apparatus that includes service modules for 
performing system side processes on image formation, 
Wherein applications can be added to the image forming 
apparatus separately from the service modules, the image 
forming apparatus including: an application launch part for 
referring to launch selection information indicating at least 
a location that stores one or more applications, and launch 
ing the one or more applications from the at least a location 
according to the launch selection information. 

[0015] According to this invention, When applications are 
stored in various locations, the image forming apparatus can 
select one or more locations and launch applications from 
the one or more locations. Thus, an image forming apparatus 
that can provide various capabilities can be provided in 
Which launch of applications can be performed selectively. 

[0016] The above object is also achieved by a computer 
program for causing an image forming apparatus to launch 
an application, Wherein image forming apparatus includes 
service modules for performing system side processes on 
image formation, and applications can be added to the image 
forming apparatus separately from the service modules, the 
computer program including: application launch program 
code means for referring to launch selection information 
indicating at least a location that stores one or more appli 
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cations, and launching the one or more applications from the 
at least a location according to the launch selection infor 
mation. 

[0017] Also according to this program, the capability of 
selectively launching applications can be provided for the 
image forming apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Other objects, features and advantages of the 
present invention Will become more apparent from the 
folloWing detailed description When read in conjunction 
With the accompanying draWings, in Which: 

[0019] FIG. 1 is a block diagram of a compound machine 
according to a ?rst embodiment; 

[0020] FIG. 2 is a block diagram shoWing functional 
con?guration of an external application launching part of the 
compound machine of the ?rst embodiment; 

[0021] FIG. 3 shoWs an example of information in a 
launch setting ?le according to the ?rst embodiment; 

[0022] FIG. 4 shoWs an example of an application 
description ?le according to the ?rst embodiment; 

[0023] FIG. 5 shoWs setting information of launch selec 
tion data, extension setting data and external application 
presence or absence data according to the ?rst embodiment; 

[0024] FIG. 6 is a ?oWchart shoWing procedure of the 
initialiZation by the compound machine initialiZing part 
according to the ?rst embodiment; 

[0025] FIG. 7 is a ?oWchart shoWing the procedure for 
launching the external application according to the ?rst 
embodiment; 
[0026] FIG. 8 shoWs an initial setting screen according to 
the ?rst embodiment; 

[0027] FIG. 9 is a hardWare block diagram of the com 
pound machine of the ?rst embodiment; 

[0028] FIG. 10 is an example of the information of the 
extension setting data of the compound machine of a second 
embodiment; 
[0029] FIG. 11 is a ?oWchart shoWing the procedure for 
launching the external application according to the second 
embodiment; 
[0030] FIG. 12 shoWs information in the initial setting 
screen displayed on the operation panel according to the 
second embodiment; 

[0031] FIG. 13 is a block diagram shoWing functional 
con?guration of the external application launching part of 
the compound machine of a third embodiment; 

[0032] FIG. 14 shoWs an example of a launch setting ?le 
1321 or 1341 according to the third embodiment; 

[0033] FIG. 15 shoWs setting information of the launch 
selection data according to the third embodiment; 

[0034] FIG. 16 is a ?oWchart shoWing the procedure for 
launching the external application according to the third 
embodiment; 
[0035] FIG. 17 shoWs an initial setting screen according 
to the third embodiment; 
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[0036] FIG. 18 is a block diagram of the compound 
machine according to a fourth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] In the folloWing, an image forming apparatus of 
preferred embodiments Will be described With reference to 
attached ?gures. 

[0038] (First embodiment) 
[0039] FIG. 1 is a block diagram of an image forming 
apparatus (to be referred to as a compound machine here 
inafter, the image forming apparatus can be also referred to 
as a composite machine, a multifunctional machine and the 
like) according to the ?rst embodiment of the present 
invention. According to the compound machine, When an 
third party such as a customer or a third vendor develops an 
external application after the compound machine is shipped, 
the external application can be installed in a hard disk device 
(HDD) of the compound machine by using an installer of the 
compound machine. Then, after diagnosing the HDD, the 
external application can be launched from the HDD by using 
an external application launching part of the compound 
machine. In addition, according to the present embodiment, 
the external application can be stored in an IC card in an 
executable format, so that the application can be launched 
from the IC card by inserting the IC card into an IC card 
interface part of the compound machine. In addition, accord 
ing to the compound machine of the present embodiment, 
the external application can be launched from either of the 
HDD and the IC card by selecting them. 

[0040] As shoWn in FIG. 1, the compound machine 100 
includes hardWare resources and a softWare group 110. The 
hardWare resources include a black and White line printer 
(B&W LP) 101, a color laser printer 102, and hardWare 
resources 103 such as a scanner, a facsimile, a hard disk, 
memory (RAM, NV-RAM, ROM and the like) and a net 
Work interface. The softWare group 110 includes a platform 
120, applications 130, a compound machine initialiZing part 
129, a HDD diagnosing part 132, and an external application 
launch part 131. 

[0041] The external application launch part 131 launches 
the external application 117 installed in the HDD 103 if the 
result of the diagnosis of the HDD 103 is normal. In 
addition, the external application launch part 131 launches 
the external application stored in a recording medium such 
as an IC card. Further, the external application launch part 
131 selects betWeen the HDD 103 and the IC card from one 
of Which the external application is launched. 

[0042] The compound machine initialiZing part 129 is a 
process that is launched ?rst on the general OS 121, and 
launches control services, applications (excluding the exter 
nal application 117), the HDD diagnosing part 132, and the 
external application launch part 131. 

[0043] The HDD diagnosing part 132 diagnosing the 
HDD 103 for checking physical defects, consistency of ?le 
systems and the like. The HDD diagnosing part 132 sends 
the result of the diagnosis to the external application launch 
part 131 by using interprocess communication such as 
message sending. 

[0044] The platform 120 includes control services for 
interpreting a process request from an application to issue an 
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acquiring request for the hardware resources, a system 
resource manager (SRM) 123 for managing one or more 
hardWare resources and arbitrating the acquiring requests 
from the control services, and a general-purpose OS 121. 

[0045] The control services include a plurality of service 
modules, Which are a system control service (SCS) 122, an 
engine control service (ECS) 124, a memory control service 
(MCS) 125, an operation panel control service (OCS) 126, 
a fax control service (FCS) 127, and a netWork control 
service (NCS) 128. Each control service has application 
program interfaces (API) that receive requests from the 
applications 130 and provide services to the applications. 
The API may be a function, an event or the like. 

[0046] The general purpose OS 121 is a general purpose 
operating system such as the UNIX, and can execute each 
piece of softWare of the platform 120 and the applications 
130 concurrently as a process. 

[0047] The process of the SRM 123 is for performing, 
With the SCS 122, control of the system and performing 
management of resources. The process of the SRM 123 
performs arbitration and execution control for requests from 
the upper layer that uses hardWare resources including 
engines such as the scanner part and the printer part, a 
memory, a HDD ?le, a host I/Os (Centronics I/F, netWork I/F 
IEEE1394 I/F, RS232C UP and the like). 

[0048] More speci?cally, the SRM 123 determines 
Whether the requested hardWare resource is available 
(Whether it is not used by another request), and, When the 
requested hardWare resource is available, noti?es the upper 
layer that the requested hardWare resource is available. In 
addition, the SRM 123 performs scheduling for using hard 
Ware resources for the requests from the upper layer, and 
directly performs processes corresponding to the requests 
(for example, paper transfer and image forming by a printer 
engine, allocating memory area, ?le generation and the like). 

[0049] The process of the SCS 122 performs application 
management, control of the operation part, display of system 
screen, LED display, resource management, and interrupt 
application control. 

[0050] The process of the ECS 124 controls engines of 
hardWare resources including the White and black laser 
printer (B&W LP) 101, the color laser printer (Color LP) 
102, the scanner, and the facsimile and the like. The process 
of the MCS 125 obtains and releases an area of the image 
memory, uses the hard disk apparatus (HDD), and com 
presses and expands image data. 

[0051] The process of the PCS 127 provides APIs for 
sending and receiving facsimile data from the application 
layer by using PSTN/ISDN netWork, registering/referring of 
various kinds of facsimile data managed by BKM (backup 
SRAM), facsimile reading, facsimile receiving and printing, 
and mixed sending and receiving. 

[0052] The NCS 128 is a process for providing services 
commonly used for applications that need netWork U0. The 
NCS 128 distributes data received from the netWork to a 
corresponding application, and acts as mediation betWeen 
the application and the netWork When sending data to the 
netWork. More speci?cally, the process of the NCS 128 
includes server daemon such as ftpd, httpd, lpd, snmpd, 
telnetd, smtpd, and client function of the protocol. 
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[0053] The process of the OCS 126 controls an operation 
panel that is a means for transferring information betWeen 
the operator (user) and control parts of the compound 
machine. In the compound machine 100 of the embodiment, 
the OCS 126 includes an OCS process part and an OCS 
function library part. The OCS process part obtains an key 
event, Which indicates that the key is pushed, from the 
operation panel, and sends a key event function correspond 
ing to the key event to the SCS 122. The OCS function 
library registers draWing functions and other functions for 
controlling the operation panel, in Which the draWing func 
tions are used for outputting various images on the operation 
panel on the basis of a request from an application or from 
the control service. When the application is developed, 
functions in the OCS function library is linked to an object 
program that is generated by compiling a source code ?le of 
the application, so that an executable ?le of the application 
is generated. The OCS 126 can be operated as a process, or 
the OCS 126 can be con?gured as an OCS library. 

[0054] The application 130 includes a printer application 
111 that is an application for a printer having page descrip 
tion language (PDL) and PCL and post script (PS), a copy 
application 112, a fax application 113 that is an application 
for facsimile, a scanner application 114 that is an application 
for a scanner, a netWork ?le application 115 and a process 
check application 116. 

[0055] Interprocess communication is performed betWeen 
a process of the application 130 and a process of the control 
service, in Which a function is called, a returned value is 
sent, and a message is sent and received. By using the 
interprocess communication, user services for image form 
ing processes such as copying, printing, scanning, and 
sending facsimile are realiZed. 

[0056] As mentioned above, the compound machine 100 
of the ?rst embodiment includes a plurality of applications 
130 and a plurality of control services, and each of those 
operates as a process. In each process, one or more threads 
are generated and the threads are executed in parallel. The 
control services provide common services to the applica 
tions 130. User services on image formation such as copy 
ing, printing, scanning and sending facsimile are provided 
While the processes are executed in parallel, the threads are 
executed in parallel, and interprocess communication is 
performed. A third party vendor can develop an application 
117 for the compound machine 100, and can executes the 
application in an application layer above the control service 
layer in the compound machine 100. FIG. 1 shoWs an 
example including the neW application 117. 

[0057] In the compound machine of the ?rst embodiment, 
although processes of applications 130 and processes of 
control services operate, each of the application and the 
control service can be a single process. An application in the 
applications 130 can be added or deleted one by one. 

[0058] The installer 118 is used for installing the external 
application 117 into the HDD 103. In the compound 
machine 100 of this embodiment, the external application 
117 is stored in an IC card such as a ?ash card. The installer 
118 installs the external application 117 into the HDD 103. 
The external application launch part 131 launches the exter 
nal application 117 from the HDD 103, so that the external 
application operates on the application layer. On the other 
hand, preinstalled applications 130, control services, the 
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HDD diagnosing part 132 and the external application 
launch part 131 are embedded in a ?ash memory before 
shipping, and are launched by the compound machine ini 
tialiZing part 129 When launching the compound machine 
100 (at the time of poWer on). 

[0059] In the folloWing, the con?guration of the external 
application launch part 131 Will be described. FIG. 2 is a 
block diagram shoWing functional con?guration of the 
external application launching part of the compound 
machine 100 of the ?rst embodiment. As shoWn in FIG. 2, 
the external application launch part 131 includes an initial 
iZing part 201, an option analyZing part 202, a HDD diag 
nosis result communication part 203, a ?ash memory man 
agement part 204, a launch setting processing part 205, an 
application description processing part 206, a license deter 
mining part 207 and an application launching part 208. 

[0060] The HDD 103 includes one or more external appli 
cations 117, a launch setting ?le 221 in Which data speci 
fying one or more external applications to be launched from 
the HDD 103 is stored, and an application description ?le 
222 in Which various information of external applications is 
included. 

[0061] Also, the IC card 240 includes one or more external 
applications 117, a launch setting ?le 221 in Which data 
specifying external applications to be launched is stored, and 
an application description ?le 222 in Which various infor 
mation of external applications is included. The IC card 240 
is a nonvolatile recording medium such as an ?ash card for 
example. In addition, a SD (secure digital) card can be used 
as the IC card. Data input/output is performed through the IC 
card interface part 230. Although the launch setting ?le 221 
and the application description ?le 222 are stored in a 
recording medium in Which the external application is stored 
according to the present embodiment, the launch setting ?le 
221 and the application description ?le 222 can be stored in 
other recording medium such as the ?ash memory 210 or 
other recording medium or a server connected to the com 
pound machine via a netWork. 

[0062] The ?ash memory 210 includes a launch selection 
data 211, an extension setting data 213 (also can be refereed 
to as an extension function setting data 213), an external 
application presence or absence data 214, and a con?gura 
tion ?le 212. Although the above-mentioned data and ?les 
are stored in the ?ash memory 210 in this embodiment, the 
above-mentioned data and ?les can be stored in other 
nonvolatile memory. 

[0063] The initialiZing part 201 initialiZes the external 
application launch part 131. The option analyZing part 202 
analyZes option parameters of a command speci?ed When 
the external application launch part 131 is launched by the 
compound machine initialiZing part 129. 

[0064] The HDD diagnosing result communication part 
203 Waits for end of diagnosis of the HDD 103, and receives 
the result by using interprocess communication such as 
message sending. The HDD diagnosing result communica 
tion part 203 determines status of the HDD 103 according to 
the received diagnosis result. 

[0065] The ?ash memory management part 204 reads data 
and/or ?les stored in the ?ash memory 210 and Writes data 
and/or ?les in the ?ash memory 210. More speci?cally, the 
?ash memory management part 204 reads the launch selec 
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tion data 211, and determines a medium from Which the 
external application is launched. The ?ash memory man 
agement part 204 reads the extension setting data 213 and 
determines Whether an extension is used, the “extension” is 
a function provided by the external application 117 for the 
compound machine 100. The ?ash memory management 
part 204 Writes the external application presence or absence 
data 214. 

[0066] The launch setting processing part 205 reads the 
launch setting ?le 221 stored in the HDD 103 and/or the IC 
card 240, and analyses the ?le 221. In addition, the launch 
setting processing part 205 checks Whether an program 
name is set in the launch setting ?le 221 so as to determine 
Whether the external application 117 is installed. The appli 
cation description processing part 206 reads the application 
description ?le 222 stored in the HDD 103, and analyses the 
application description ?le 222. The license determining 
part 207 determines validity of a license key in the appli 
cation description ?le 222. 

[0067] The application launching part 208 launches the 
external application stored in the HDD 103 or the IC card 
240. At this time, the external application 117 is launched by 
issuing an execution command stored in the application 
description ?le 222. 

[0068] Next, information in the launch setting ?le 221 
stored in the HDD 103 or the IC card 240 Will be described. 
The launch setting ?le 221 includes a list of program names 
of the external applications 117 installed in the HDD 103 or 
the IC card 240. For example, each time When the installer 
118 installs an external application in the HDD 103, a 
program name of the external application is added in a 
format: “program name, program ?le name of the external 
application”. 
[0069] FIG. 3 shoWs an example of information in the 
launch setting ?le 221. As the program name of the external 
application, a program ?le name of a ?le system of the HDD 
103 such as “xx.xxx.sample, yy.yy.test” is stored as shoWn 
in FIG. 3. The program name is unique in the compound 
machine 100. 

[0070] Next, the application description ?le 222 stored in 
the HDD 103 or the IC card 240 Will be described. The 
application description ?le 222 exists for each external 
application, and includes attribute information of the exter 
nal application. 

[0071] The application description ?le 222 is stored, With 
the external application, in a recording medium for install 
ing. The application description ?le 222 is stored in the HDD 
103 When the external application is installed in the HDD 
103 from the recording medium for installing. Therefore, 
When a plurality of external applications are stored in the 
HDD 103, a plurality of application description ?le 222 exist 
for the applications. 

[0072] FIG. 4 shoWs an example of the application 
description ?le 222. As shoWn in FIG. 4, the application 
description ?le 222 includes a program name, a display 
name, version, a vendor name, a execution command, an 
install medium number, a total number of install mediums, 
a total number of installed install mediums, install date and 
time, and a license key. 

[0073] The items of the program name, display name, 
version, vendor name and execution command are set by the 


















